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(54) SEMICONDUCTOR STORAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor storage 
that prevents a machined shape in a diffusion region from varying 
easily for reducing variation in the characteristics of a transistor, 
and can achieve high integration in a CMOS-type SRAM memory. 
SOLUTION: The semiconductor storage has a configuration where 
each of a first diffusion region for forming first and third nMOS 
transistors and a second diffusion region for forming second and 
fourth nMOS transistors does not have a flex section and is 
arranged linearly, and the current drive capabilities of the first and 
second nMOS transistors are higher than those of the third and 
fourth nMOS transistors in an SRAM memory cell that has a first 
inverter including a first nMOS transistor and a first pMOS 
transistor, a second inverter including a second nMOS transistor 
and a second pMOS transistor, and third and fourth nMOS 
transistors. 
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IW^^l] ^1 ©nMOS h^>>JX^'t^l (Dp 
XiiJ— Y-tmw.^ 1 (D-f >/\*— ^o!)Hi:/jy — HtcSj^ 

acriH^i .h^acDnMos h^>>'x^'^jgfiK-r-g)^i 20 

Str^^ 1 RZ/SaiB^ 2 O n M O S h ^ > i/X iJ' CD^SS^ 
«)#g;^*^S9E^3 25:tJfWBB^4 09nMOS h^>>^XiS' 



[bS*«3] Wffi^3R(y:^4CDnMOS K^>->-X 
iJ' ® gi<it«ffi(^tt,i^, tffie^ 1 y:^ 2®nMOSh^ 

> v'X ^ CDBiffittffii^tt J; 0 i« d t $iRpgt i-r-5i»^ 
[i«*«4] iirlB»3 2feZ/^4CDnMOS K5>>?X 

[«*^5) «»ffi'7-H«90lEI?i«JE;&*Bfrf2^1&ac 40 
[fflf*^6] *friB^ 1 CDpMOS h^>vX^'^Jg^ 

OS t-^>->'X^(DKU'r>{cgi|^LT^Jt^n>^c^3 50 



(DpMOS K7>i?XiS't. WE^4(DS£f^^J«^_hict^ 
fB^20pMOS h^>5^Xi'CDHU"f >JCP^LT^ 
tt^nfc^4®pMOS h^>>?X^^t:&:frU. 
B^E^ 1 © n MO S h 5 >>fX ^Oy- h t 1 CT) 
PMOS h^>-:^X5'0^r-h<t:«(r|E^4©pMOS h 
7 > v'X^'cy- h 1 2t:o|| i cdj}? U -> u n >BEijg 

t5fS^2©nMOS h5>-:^XiS'<D'^'- hi:B{fBBm2CD 
pMOS H^>>?X^(7)y-hit(fE^3®pMOS h 
7 > J?X ^ ® y- h t Tit 1 3js:(^^ 2 O jj? U -> U n >i2iK 

Itfffi^ 3 Rt/^ 4 CO p M O S> ^ > i7X ©@3flt«)ECD 
ilS«ffi<t 0 feiiS c <h 6 tCBE«®# 

[W*^8] BUlE^3(DpMOS h5>>7XiS'©te«t 
^«W5-^BtrE^l©pMOS H5>>'X^tS?tfl'JOD 
t&E^4<DpMOS h7>>?X5'C9l£tfc^ 
^<^5^«tfiE^2«pMOS h^>v'X5'tK«fi!|C!5ffi 
«t««<i:tC. N^tSfttMl^^&aSttTpMOS h^>i^x 

0] BMfHSRAM;<^:U-tr;i'j5<«F^<^S{ciB 
a$n^y^U-fe;t-TW(r*5t.»T, BfifH^3RtJt^4 

— h$-«&@SL-fc^5CDpMOS h^>v»X:$'S'|Stt 

[Bi^m 1 1 ] mm^ 1 © p mo s k ^ >vx^'*s^ 

3«fe«Jr^«T?K^$n< flfriE^2 0pMOS h^>>' 
X^j5t^4c73*£^^i^TJg^X$nT4>D. HfrfSm 1 . ^ 
2, ^3. ^4©J£^^JK$:. h5'>>'X^<&Jgfig-r-5 



( 3 ) 

3 

im^m 1 2 ] Kris^ 1 <D p MO s h ^ >>?x^'3&«^ 

scommm^x-m^^n. HfrfEm2<DpMos h5'>>; 

y- h JCSaS b T 1^ U (C L Tffi 

[0 0 0 1] 10 
[0 0 0 21 

S R AM«^WJt¥##:CMO S T'O-feXT^fiX 
-rsc:i:**T#, «J[£:<->X5^ALS I^tcffiffl^nx 
£tT€e3l5^J®CMOSMSRAM>(.^r«J-fe;PWU 
-f7'i'h/1^->tC-X)ViT0 8&fflViTa5iBJ-r^o fig* 
M(DSRAUyt.^U-\lMt. nUOSmWjhyy-yT.iS' 20 
TNI. TN2, nMOSTi'-feX h7>-::^:^^TN 

3. TN4. pMOSft?^h^>v'X^TP 1. TP 
2, 7}?'J->U:3>gH«IPL 1 . PL2. PL3, PL 

4. BHiSgHALl. AL2, n>5'i7hCNl. CN 
2. CL 1, CL 2$r*-r-5. 

[0 0 0 3] nMOSI^i!)h^>v'X^'TN IJSLtKnM 
OSTi'-feX h^>vXiS'TN 3ttnMK«[Mll?DN 1 
JifCJ^fiKSn. nMOS^i!)h^>>?Xi$'TN2RD^n 
MOS Ti'-tX h 5 >-::^X:$'TN 4 «nS!ftS«t««DN 
2±tCJ^fiK$tlTViS. pMOSiH^h^>>'7,^TP 30 
1«. p^l£tStm^DP 1 JiT-J^BX^tl. pMOS^I^ 
h7>vX:S'TP 2«. pSliSftm«DP2±Trj^B£;$ 
tlTVi-S. nMOSffi«jh^>>'X^'TN 1 ipMOS 
h ^ > iS' T P 1 ttM^r- h A^^J? U ~> U 3 >Ei^ 

i»®AL lTg^i^$nT*5 0. ^l©-f>A*-iS' (CM 
OS«jfi) *}^fi£bTViS, nMOSI^fth5>>?X^' 

TN 2 t pMO S:Slt h ^ >v'Xi5'T P 2 ttMy— h*^* 

jt? u u u >Be«a p L 2 x-mm-kn. m k u-r > 

h*:/hbTBEiSiBAL 2-Cj^i^$tlT*5 0. ^2® 40 
'fWN*-^' (CMOS^jt) SrJK^bTti^. ^ 1 ©-f 
>;N*-5'CDttl:^y — Hlc;^j:^AL l «^2®-i' >/n*-^ 
(DA;^y-h*PL 2lC^i^$n, ^2cD^>A'-iS'cDtt5 

l^iCiiSSAL 2«^i<7)-f >n— ^©A:*!/— H 
PL 1 (cSE^StlTli^o c:nJCJ;0x-:S'?:fiJi^-r-5 

[0 0 0 4] nMOST^-tX h^>>'X5'TN3cD K 
U-f >«m 1 ®< y/-<—^o:)mii y - K ti^c-SEiiag A 
L 1 \zmm^n. ^j-xiiziy^c^ ncn i s:^lt«j 
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■5. nMOS7^-kXh7>-:^X^TN4<DHU-f>tt 
^2 (D-f ^CDW;'!/- H ti'i^EiKBAL 2 JCg? 

i^:^n. y-x«=i>^S'i7 hCN2$•^^^LT^SE:^|BI^c^fe 

TN3 tTN4®y— htt-?-tl**n3>^'i7 hCL 1 t 
CL 2<£:^M,Ttt:^|&UC^S'7— Hiia (BS^LTViS: 

[0 0 0 5] ;*:tcB9. 01 O. 011 <£rffl^iTSRA 

>7X^TN3. TN4*S:t>{C;iS»P. liy hmA^y^)^ 

^'-z^u^)nzm^±ifi^tixi^?>^m=^m^i^tcim^ 

izU-z>X\/^^o 0 1 0 tC^<;/^|5]S5&4>cD 2 OOD-f 
^'Iil8& (INVl. INV2) (DXmtl<^iSc.^^-r. A 
in-Aoutd^INVl©, Bin-Bout IN 
V 2 CD#tt<£5^LT*5D. Ain = Bout. Bin = 
Ao u t t/^-S.t'PT^n'v h^nxi/i-g). Stf'Oi'DX 
Jl^-f > h P 1 . P 2 i)^^m,^X$> 0 ^-tl-iPncD^T&i^ ^ 
•J5^— ^'WOXtt itcMtST^o Z-oyya-y hX\ 20 
Oftigg{cHSn:tffi^75^';'c^li{ai:P 1 . P 2 
-^WS^14*^*Jfro Ti'-bX h^>>^X^T 

N3, TN4*W>A— ^'Ii|gS>t'©nMOS h^>v'X 
iS'TNl, TN2 (Kl))h^>->*XiS') ttt^LTffift 

1 1 ©i^tc^ftT-s. Ti7-fex h^>>'x^*«tf5/ h 

a?)T, 2o<7)fl«g{cH*nfc«^*^/h$<;^c*, ;ipb 
^c#^S: JtO -fe;Urt (C y X'«ffi75^»P*? ^ t . 0 
1 itc^-TJc^ici^nXJj^'f >httP2' fc*it{c;^D. 
U ■tJl'tt>t:^©7^-5'©*b*^«»-e#^cv»4*ffi t 

tS^o P2' |J,^^©x-iS/ (PI' ) *ffij#bTVi;t« 

■^^ty'—^■fymm■^n^:it^zf3i^o z.<D^oiz, 7^ 

X-mmt^Tf^-Ohtfji^X^K), — aSMlCTi^-bX 

.~7 0%(C|S^$n-5. tiie3l5«»JWSRAMy^:U-fe;HC 
iiV^Ttt. l^l>jh^>>'X^®5^V^-;Hii<&Ti7-feX h 
^ > v^X ^5' ©5^ ^ ^;H|>i J: 0 J£ < S^-r ^ C t J; 0 . 

mmoymzmmm:hmi±c^itx\^^^o 

[0 0 06] 
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ffi»|g:^IIS^ i; $ li-S S R AM ^ 'J tiT 

^ZLUZfS-^o ^J^(i08 JCiSV^T. DL3, DL4cr> 
3tL«6 * ^ i; -5 att^« n M O S ffild h 5 > iS' T N 
1. TN2fCj*r-&-€-ni?nTN3. TN40nMOS 

«oaffigl5T«0««l[|^DL 1 . DL2. DL3, DL 
4tC^-r«J:^»c:ft±D/1^— >CD^J&;5«5!^L> nMO 10 
Sh^>>'X^TNl, TN2. TN3, TN4©h5 
>-:^7.^mtmmo)-*)-f X<t O < tS:-^ ^ fc^F^ 

D L 6 {C*-r J; ^ {Ctt±Ai 0 5^ - > L . 

[0 0 0 7] ^r^-fiBim\z^mi^^'yzrizmm-r^'>7. 

•y-'rX)|g/hCDfei!6tCtiJ;0^^^-;i/i|'i®/h^liMOS h 
l9:W-^-r-5Cli:7&^l«U</ioT<-5<. jfi¥«^«ffl 

m^m^^rztf>iz. mmu^7'yv-/-^^-><Dmihm^ 

:/D-trXT«SISg$nTt^-5. LA^b;&:7&ie>n^bfc« 

-r^fzuizmiEimzmjE'&m^mftntusu^^^t^'^^ 40 

[0 0 0 8] mmff^mmiz^^x. :^^m(D¥^mi^m^ 

^TO hf^Z.t^^miZ-r^. *%B^tt. elite 
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■r -5 CI t ^ a M .t L T 

[0 0 0 9] 

IglOnMOS h7>vX5'<i:^l<DpMOS 
>5?X5't&-&?:y^lCD-f >A'-^'i:, ^2©nMOS 

h^>'J7.^ L^2(Dt>MOS h5>vX^t§r^t?^ 
2®'f>;^— ^i. m3c^nMOS h7>>^X5'c»:. m 
4®nMOS h7>>^XiS'iS:Wb. wSM^ 1 (D-i > /"^ 

^ 1 CD-r >/\'-:5' cDaj;'j / - H \zmm.^tl. wiU^ 3 cD 
nMOS h7>>'X^«K^'f >XHy— XCD— 

ffi'y-Y^m\zmm.^tl. gtFEm4 0nMOS h5>->?X 

n H u-f >xtty-xo— :^*««trfB^ 2 >a— 5' 

StlfcSRAM>*t'J-fe;HC*JViT. ttffB^li^30 
nMOS h^>v'X^<&J^fiR-r^^l®*£«St««i, W 
fS^2 i:^4<Z)nMOS h >>'XiS'^J^S£-rs^ 2 ® 

n. BfIf2^1SZ>'MiSm2©nMOS h^>>^X^«)« 

[0 0 10] W*J12CD*MBJ«. SflE^3&aJ^4W 
nMOS h^>S^XiS'Oy-KS*tatrE^lB:C/^2«) 
nMOS h7>vXiS'©y-hgJ:f5SViC:<>:^#gi[i 

r^ttd^jRi \zm.m.(D^mw-w.'&^m.x$,^o 

[0 0 1 I] «*Jl302^»g««, «frfa^3RtK^4© 
nMOS h5>>5?X^'©Batt«BE#tt*^. tfrfS^ 1 SO^ 

m2CDnMOS h^>vX:S'COggfll«JEi|tttJ:OSStiCl 

t^i^gi<h-r-5«*« 1 \zwM(r>^m-{^m.'&&m.x& 

[0 0 12] «dt^4CD2|s:^?fltt, taffi^3RO:^4<D 

nMOS h^>S^X5'®^r'-h®?{t:Mff^^*tfrfB^lRO^ 
m2C9nMOS h5>>^X^'CD^r-hSf<|:MI?J;0PVi 

z. ii^i^mii-r^mim i JrfE«®i)4#{^iait^Hx* 

[0 0 13] Wj}<Ja 5 CD*:^BJ«. SfrfH"?— HSSWf^ft 
«)E/6iBui2^ 1 -BLXSm 2 ©-f >/\'-5' IC-Wi^-r-SMjlSa 

[0 0 14] 6 W*:%HJ«. BtrfS^ 1 CDpMOS 

pMos h^>i>7s^^Mr^^A<Dmmmmf)mt^ 
u^mc-rm.mmzmm-^n. itns^ i SLumm^ 2 cd 

ffi «t « <h W L T BE ffi $ n d t S: <k r -S W ^« 
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[0 0 151 m^m7 <D:^^m\t. t^mf^3<Di&mmi$i 
±tcttriBlgi ©pMOS h^>>7x5'© Ku-f >izmm 

4C9i£«cM«±tcWfg^2 0pMOS h7>vX^'®K 
U-f XcBIJiE LTUJ-J- Snfc^ 4 « p MO S h ^ > v'X 

tstfia^i^pMos h^>>?x^©y-ha:tfriE^4 

COpMOS h5>vX5'©y— hi:dil2|s:CD^l«#U 

'>U3>Baiisi-ifMj^bT^i^sn, i«rfe^2<DnMos lo 

h5>>'X^5'Oy-ht|frfE^2cDpMOS h^>>'X 
5'®y*-h<i:t9ffi^3 0pMOS h 5 > vT.^'Oy- h 

n, MfB^ 3 Rt/t^ 4 © p M O S h ^ > 5^ X ^S' <DP8fi6^ 

ff®$e*f<a«. ifrfB^ 1 Ro^® 2 ©-f >A'-^' (c#ti^-r 

[0 0 16] »*«8©*:5EWtt, taiH^3©pMOS 

h5>->'XiS'©l£t;[M^©5*.«&fS^l ©pMOS 
>>'X^iKMfi!l®l£®C^*a<h. ltrlH^4©pMOS h 20 
^>-:^X5'©*£«:«*S®3-^t&l5^2©pMOS 
>?Xi5^i:K5*#J©Je«[ffi^t{C, N^*£«S[«^€rl9:ttT 
pMOS h5>v'X^^}^fi£-ri.N'^x;UM«©«<i& 

[0 0 17] m-^m9 CO^^mit. Hfrf2SRAM;<^U 
U -t^PWaffSB^ 1 ©te«tm^MtK{CHufE^ 2 ©J£»«^ 

rxe,ti\^^^^\zy~-h^m.&.m^vrzfH5<DnMos h 

7 > v'X iS' SrKtt C i <&#®li i -r ^.ttdcJl 1 6 ttdJ 

« 5 <D\,^-rnii^(Dm^mizmm(D^m^m^mm-v$> 

■5. 

[0 0 1 8] W:J?J11 0 tfffBSRAM^C^" 

^ 'J -fe;i'©BtrfB^ 3 ©fi£«i:««M?>'tc8(iie^ 4 

mtf£ibf£^^^ O \Z^~ V ^«{iH^ LAc^ 5 © p MO 
S h^>>7X^'^^Wfc^<i:^iRf®l<i:-r-5»*^6/(»^e> 

»*js 8 ©ii-rn*^©fs*JKtHE«t©¥#fl:flEtes«-p 

[0 0 1 9] W^^l 10*5gBJ«. afti2^1©pMO 50 
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S h^>>'Xi5'7j5^3©t£»«i«-rj^fig^n. atffB^2 
©pMOS h7>e^X^'*<^4©ie«tMltl?JgfiK$tlT 
feO. Wia^l. ^2, ^3. ^4©S£«!!ffiJ^^, 

>>'x5'^}^fi£-r^y- h©^iKi^©ft#:^i6iicpgE-r 

-5 ftS«(««© WR! ^ C tc b TiE« b c: t t -r 

•s»*)ai*if.tt:*«i o©vi-rn*^©«*3Sicieij© 

[0 0 2 0] W*«l 2©*fgBj«, BufH^l©pMO 
S h^>vX^'di^3©J£«««TJ^fi£Sn, S5E^2 
©pMOS h7>v'X^'7&t^4©l£tl««TJgJ«$tlT 
:}3D. MIB^l, ^2, ^3. ^ 4 ©iS«[«JgE©*i^. 

h ^ > v?x ^ ^^j^fiXT -5 y- h © j^S*SS©fi^:^i&i \zm 

e.»*«i i©vi-rti*>©«*^Jcieisfe©i|£^*i:fBig^ 

[0 0 2 1] 'f-^^)V*ig^MX^Z.iiU.<h^y'^7.^ 
X^'©^-v^;i':g<&K» h ^ >v'Xi?©^-^'^JWSJ; 0 

fc*ni±©g/jNffi»ffij®*i^igffl-r ^ c t «T^T =fo 

IKiljh^>>'X^'«S/jM|iiTrl/-1'T'> h-r^^titX'^ 

«*a©«/MI@S:jgfflT-5Ci<hd«-r^S. — «S:MJctt. h 

^>>'X^'©5^-^^;H|!itt^-v^-;l'fiJ: 0;^^Vi/tae)* 

^miz^nu. g^-v- ^^;H6©ffli$i|trir;i/+>--i' x*/Jn^ < 

[0 0 2 2] L*^L,i/5:>&ie>, H 8 ©t¥*««JfC7pLfcpC^r 
U-feJU^-TT-i^ h-t?«1tS1«fi£©fc«65"-v^^;PS^::*:^ 

)vmmmz^^mms^m)s^ii^'>ts.<ti.^o ^z.-q. 

%W-C« h ^ >>?X^'1lg:'3ilSrSJtSSiJ©#g:i: bT7 

i^-trx h ^>>?x^©E@fit*ffi^fEll) h 5>>'X^©Eg 

•fex h ^ >>?x^'©y- hKftii[;p^^i!i h ^ >v?x^' 

©y-I>S^{tliaj?J:0J¥<I9:^T-5. ;in^©^©(CJ; 

t>TTi'-feX h v>>'X^tlSi»jh^>v'Xi5'lC. I^U 

5^ V <!: 5^ ^ ^^;nti© =b i X'*g}'3ii ^ c i 

*«T€r. iSWB'MSi^^fe^-S^t^inrtgt^S. ±j2E© 
Ti^-feX h 5 >>'X^'©!|*1ft<&^A-5^g:SrfflViS«-& 

\z\t. #*#yD-feX(ciiJp©iS$JbD;t-g.iJJfl75^* 

J:Sgrj©^ai:LT. Tif-lrX h5>i?X^'©^''- h<£ 

<^^-r^, c:nicj:o> 7i7-fex h^>-:^x^ti[i!) 
h 7 >>'x^ ic«rai;iJ-'f x-ci^ i;«ftt© h 7 > v'x^' 
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[0 0 2 31 pSt£tiC««f^^ViTttSe3l€U"rT 

[0 024] Sfc, pMOS^)-aih5>S^X5'<DftlHfh 
5- > 5' t fflij ® J£»^^ iC n ^mt :itX' 

pMOS N5>>'X^'2r5gfiS:-r-5N':>XJKD«<4$rH^ 20 

[0 0 2 5] ;f.^*)Tl^'i±^<DU-fT'yh^^^ftm 

d>^£< i:%)P>>x;i/CO«fit*H^-r-SMttS:. 30 

-iTOh iz^mimmmm^—s.^mts m: b * 5 . * 

%b;3t?«. nmmimm^. pmmmmm.t'hiz'y'-h^ 

^ t u -fe ji/gp® iisft«« t v-cmmmzu^TK; 

h-rs:it^nj^t bxt/i-So ;mtcj;D. ^^u-tr;!/ 
7u-f±mzt>rc-:}TihmmM<Dm^^mm<ou^m 

iHMfflPB * i5i i; WPSTBSBT •5 #a * it T 
-^(DifgT'mm-r^^w^hmcx^^^, i^i;<&tfcM« so 
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<Dmmi^ * — \Z^-^Z.iz^i^^lZtt^. 
[0 0 2 6] 

m<Dmm^mi^ti^iz^vrz^mwz'D\^^Tmmtii^iz 
[0 0 2 7] €mmmn m 1 \z. :^^m<D^mm 1 o 

CMOSaSRAM^^:Uir;i'CDl^'f T'i'h^rS^t". M 
1 ©CMOS^S RAM^^U-trJ^^^. nMOSffi 
i!)h^>>'X^'TN 1 . TN2> nMOSTi'-feXh^ 
>5?X3'TN3, TN4, pMOSftil^h^>>'X^'T 
PI, TP 2, 7l?U->'J:3>BaiKPL 1 , PL 2. PL 
3. PL4. IHIillAL 1, AL2. 3>^'^hCN 
1, CN2, CLl, CL2*#-r^, nMOSKidh 
7>S?X^'TN IR.tXnMOSTi'-feX h7>vX^'T 
N3ttn^i£ff(«^DNlJi(c?^fig$tl> nMOSWi!) 
h V > X iS' T N 2 R ZJC n M O S T i' -fe X h 5 > >» X 
TN4ttn^SSf(M^DN2±(CJ^fig$tlTVvS. pM 
OSft#h7>i^Xi5'TP Itt. pSS£«S:««tDP 1± 

■vmf$.-^n. pMosfti^h^>>?x:S'TP2«, pS 
1£«(«*SD P 2 Jit??^f«;^ nxvis. 
[0 0 2 8] nMOSIEi!jh^>v'X3'TN 1 irpMO 
S h 7 > >?X 3^ T P 1 ttWy — h U -> U 3 >BB 
i^PL l-^gEi^^n, MH^-1'>*^3>:5'i7 h*:fr-UT 
IHi^BAL IT^i^^nXiiO. |glO-1'>A'-^ (C 
MOS^ifi) *J^fi£LTI/>-5, nMOSIK«lh7>-:^X 
^ T N 2 p M O S AlSf h 5^ > v'X 3^ T P 2 fJM-^'- h 
y^i/}? U -> U 3 >Igi^ P L 2 T-^Jt$n> F Iz-f >:^^*n 
>:$^/7 h^^LTffi^BAL 2Tj*i^StlT*50. ^2 
©'f>A*-^ (CMOS^Pit) *Jgfi£LTtiS, ^lO 
-f >/\'— ^'CDtt);^)/— HtCiTi^AL 1 H^2 (D-f 
i5'»A:^/-HPL 2IC^^$n, ^2®'f>A'-^© 

m:^y- Htcf^t-sAL 2 «^ 1 >A--^®A:'3y— 
HPL uc^i^$n-ri/i-5, emtcio^^"— 5'*fi^Jt-r 

^ s?) ^ >y ^^[HlgS/O^J^fiK ^ tXT I i , 
[0 0 2 9] nMOSTiz-tX h^>>'X:$'TN3CDK 

L 1 tCjlEigg^n. y-X«3>5'i' hCN 1 ?£:^LT|gE 

-£>. nMOST^^-trX h^>-:^XiS'TN4® Hl"f >ti 
m2 0)'i >;N*-iS'©tb:^y-Hi:^t-5BSSI«AL 2lCj^ 

Jtisn. V— x«zi>5'i? hCN2*:^M.Tiffif:^iRi{c^ 

TN3. TN4CD'5r'— h«^:;^l6j{:i*-5'7— h'iSS (H^ 
VX^^til/^) \zmm.^tlXl>^^o MNl. MN2ttnM 
leSS: SrJ6t-««i** -5 -7 X i7 S . 

[0 0 3 0] *|gJffi0lJ{C*5liT. nMOSKEl()K^>->' 
X^'TNl. TN2 xhnMOSTi'-trX h^>vX5'T 
N3, TN4«i^i;5^-v^Jl'i|i?r*"LTVi^. — ^ 
-V^-;i'S«nMOST^-feX h5'>>'X:5'TN3, TN 
4©{a-5*«nMOSI^i!lh^>>'Xi'TN 1> TN2ct 



( 

II 

^>>^X^TN1. TN2<7)ffiatg;^;J:0/h$<;S:D. 
nMOS h^>>^X^OiRFtt^f^'^^tiWlStJ$n^a 

[0 0 3 1] mmm2)) m2\z. ^^m(Dmmm2(D 

TNI. TN2^nMOSTi7-trX h^>vXi$^TN 
^>>^X^TN3, TN4CD^r- h_hict^. gSffi^ffi^ 
VI. HV2Sr5&HtT(/^^o P^tlS^MtaDP 1. DP 

2\t^m^^'^^mmmzu^TOh^nTi5r)^ 

.L2;0^*p^l!S«««EDP2. DP 1 h^tl^tl^mi.. 
vMOSh^>i^7.^TP 4. TP3^«^bTl^^o 
pMOS h^>>?X^^TP 3. TP 4c^y- hJilCt^. 

cO-<:t>aA^S6T««*j*fi?)^'^X^VVl. VV2 
^TT^^ttXl/^^o ^fc. TP 3. T P 4 CD^n-e'nT P 

1. TP 2 tKif:im(Dii:mmmz{tnmmm^m-rm^ 

^l*ie)^VX^MN 3> MN4^:z^^WXt^'5o 

[0 0 3 2] ^mmm(D^^^j'\ijiu-fT'y h\zj:^ 

t. y^irX h^>>^X^TN 3. TN4^1ffil)iN^> 
vX^^TNl, TN 2 (ht^i;5^-V^>^H>i<h|W|i;^^:^JU 

n\ZJ:0. nMOSTi^irx h^>>^X5'TN 3. TN 
4(7)^i!ltg;^?ti. nMOS^tth^>>^X:$^TN 1 . T 
N2<Dmm^:h^0/l^^<t^0. ^^U^-^':^^^^^ 
T^«F$n^o IIS6M2(^)>^^:U-fe;i^^iie]5S0iJlcc»>^^ 

[0 0 3 3] 0 3 (::*:^M0»Jt:i^^t^:^^U^;POlHlg& 
E^^-To pMOS h^>>^X^TP 30 Kl/-r >RZ>' 

0. pMOS ^^>>^X^TP4cr)Fl/-f>B:UCy-^ 
^i^20D-r >A-5^(7)Ul;^y-hMc}^)^$nTVi^o 
^'Jir;i/;0^*«J^-r^T'~-37|CJ:-3TTP 3RD^TP 4C0 

y-hnrntGNDu^ji^iyK^^nmnjEu^ji (v 

DD) tC^tJ^o L;^^L;^ci:7!?^*e>, TP 3, TP4ti-~V 

TP 3. TP 4c7)y- hco^n^'ncDMit-r Kcote 

«C®Scti«^MJC:i^ai$nAc<^^^.<i:;^^^o TP 3. TP 

/^-i$^(Dmtiy-\^izmm'^nx\^^fs.\^^m<Diummm 
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{CfrinMfi£m*^J5e^nT:feO\ ^n^'nn >^ i7 h C P 
1. CP2S::frUTN'>x;i/(DS<ft*H^T^eit*ix 

[0 0 3 4] *SIJ5g^JT^i. S£«[««ctc®ttgR*^*;S:V^« 

tmzm\Z p Mll£»««D P 1 t> b < «D P 2 

^^ifiET^o z.(Drz^. mm<Du-(y^hmwz^^mi: 

{cL^rtn Ti^^P"^. TN 1 tTN3MtXtCTN2i: 
10 TN4<D5^-V'*Jl^'l6*f^t:^'IBJ-«-3yp-feX*DX^frC0 

[0 0 3 5] mmm3))m4. s^m^^^x. mmms 
mmmi<D;<^v±)], mi) iimm.<ou 

nMOSTi^-feX h^>>^X^^TN3. TN4<D^'\'^ 
nMOSffi»h^>S^X37TN 1, TN2cO^ 
-^'^Jl/fictOsfe^jO^ofco IIJg^J3(3[»cqEUirJl/{c*3Vi 
Tti. nMOST^7irX h^>>?X^TN3. TN4<7) 
20 '^^r^Jl&t. nMOSigil!jh^>>?X4^TN 1 . TN 

2<^5^-\-^;i/fi^til^— Tfe-So "tn&Li^cDj^iz^i^^i: 
^Uir;i/ti. ig]S6««Jlc^>^^»Jir;i/J:D*)ai;^fRj<^)fi^ 

[0 0 3 6] 04{C. :^^m(DmMM3\Z:^n^CMO 

m^^Tr^-ro m4{z^\.^x{tmmm2 ms) ^m-<D 

m\t^}^T^o 04{C*5l^T, nMOSTi7irX 

30 >^x^ TN 3 CO H u-f y\tm 1 co-r >n—^mtf y — h 

Tli^o nMOST^irXh^>>^X5'TN4(DKU-r 

S£:^r^{c^^e^y h^fc^^^nxv^^o tn3. tn 
4 0)^— h\^m:^\^\z^^u- i^mizmm-^nxi^^^o 

T^irX h^>5^X^7TN3. TN 4 O^— htt*?— F 
iSH^^A*2 OXffift^n^o >7-H«aH^'YA2 OCD 

«aS«^aVDDWH^^Uir;H 0(7)«ag«>EVDDM 

j:ois.<m^^nxi^^ (vDDw<vDDM) o y— 

40 HiSaF^-f A*(7)A;^y-H2 1 (CL U''>c;i/;&tA:;^^n^ 
0 5{C7STcfc'5(C'7-H«6H^-Y/mVDDWOm 

>ixX^TN3, TN4<0^r— ht^VDDWXiSl&^n 
— :*rffi»h^>>?X^TN 1, TN2(DViTn?&^— 

yjcoy- h ^ u •ir;i/#tJ^«ffiT$>'5 V d d MxSjf^ 

<VDDM(h;^i:^i:'5f'^^bXi/i^fc*, Td^-feXh 
^>>^X^TN3, TN4(Dmmmt}'^mmh^>i^7. 
50 37TN1. TN 2cDfK®jh^>vXiS'^:it^XtB*fM«C 
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[0 0 3 7] i^mMmo):^'^ 'J u-r r-i/ f li^M^j 

2 « ^ U •feJU/'f T <^ h t tCffif!) h 5 > v'X 5^ T 
Nl, TN2<i:T;7-t:X h^>v'X:S'TN3, TN4© 

TN2 t7i7-b:7> h^>>'X:$'TN3, TN4tt[^i;Bg 
ft«JE#tt^t>0, *||J6^sj©CMOSSSRAMT 10 

Ti7-bXh5>>'X^$'TN 1 . TN2lCH(fi£®Sli6 

[00 3 8] ((jiii^ij 4 » 0 6 tc, :^nm<r>mmm 4 © 

©U'-l'T'i'hSr^-ro 0 6tC*jliT, ll«^^:U-t;i/ 
©l/'f T-^ h-Ca&D. 1 2tta*g3>^'i7 h-feJi^OU-f 20 

t^T. sise««j2 (0 2) t.mm<Dmm^m-r^m^\m 

2 © ;^ ^ U -feJUC *3 1 tiT -t X h ^ > v'X 5' T N 
3. TN4»CigViB8tt«EE!^14*»t3H7>i^XiS'*ffl 

^'TN3. TN4(c:S[i()h5>>'X5'TN 1 . TN2<t 
D fey- Vm{\M(Dm\'^ h ^>v'X^'S:fflViT^i-5>.. H 
XI. HX2tty*-h®?^t)^*J»<}^fiETSMl^S:j*Je> 

tm^«*^DNl, DPI. DP 2. DN2tt#raRiT 

[0 0 3 9] 'Aizmm-r^m^^y-^i^ h-njvi 2<nv 

i:<*«i«ICBaS5n'5, nSt£m««DN 1 <»:DN2 

Ji!c«;>^^ 'J -frJl-© h ^ Vv^XiJ'J^fiKgptStSn >^ ^ 
hg|5^«MM(C^i'«|-r-5fc*©nMOS h^>vX^'T 
N5. TN6tTN7, TN 8 ^i-en-^^niEM^hXt^ 
I1«I(C. pMJ£:»i:««DP 1 iDP 21:lC«;t^iJ 
■kJ!/© h 5 >>''X ^J^figgptSSn hgl5^«MM 
tC^«-r-2>fc*©pMOS h^>-:^X^'TP 5, TP 6 

tTP?. TP 87!»^^n-^nB2fit$nxti-5. 

[0 0 4 0] nMOS h^>>?X:5'TN5, TN6©W 
©ll£S(^«*3J;ZJ^nMOS h5>>'XiS'TN 7. TN8 50 
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©m©ffi«[ffi^«. ^n^'nMN i ^mn 2 ©nsjea 
*M-r vx ^ ^ nx*j 6. -r p msuwrn.^ n-s. 

— :ftr. pMOS h^>v?X5'TP 5, TP6©W©1£«( 
M^^fectt/fpMOS h5>v'X^TP 7. TP8©W© 
MN5©nSl£«(*S6f TXi/d^dHten 
.X*5D nSl£flS[**S6$n-5. nMOS h7>i?Xi'TN 

5. TN 6©y— htt2v>{cSiB£5n. c:tie.h^>-:^ 

X 5^ M© p WsmM^ i:ife{CGNDk^JKC n 
-5. nMOS h^>>?XiS'TN7. TN8t)[^illXfe 
^. — pMOS h7>>'X^'TP 5. TP 6, TP 

7. TP8©y— htssi'itcjtJi^i^n. ;:ine.h^>>' 
X w© n mmmmm. t <h »c v d o u-^ jncMi^s n 

;i©J;5;&<tf«{cJ;oX, N'^xjl'. P'i/xJl'tfc 
^ ^ U -ir;u©l£«[«« t tt^ W b ^ ■i' x;i/ 

[0 0 4 11 0 7 (C0 6X^bfc^^^:U-feJl/S:*&^^±tC 

U->U3>BaiBPL 1 , PL 2, PL 3. PL4tte;» 

M^DNl. DPI, DP2. DN 2©*5^bXVi-5. 

©JSMMi^Tjip^ t U •k;i'T Iz-f i:*i0^bXiSi|g4*{cEB 
^?n-5^:i:X. ;<^:U-fe;UTU"f ^«lC*Dfc:t?XSSt!C« 

-srWKStStM^WFB^^irffi^l^— fcg2S$n-S, (Sl = 
S2 = S3 = S4. W1=W2=W3=W4) 

©p^^U-lr;UT WJrJ;n«, wmmL(r)nm.v^T^ 

hJ^«:^^£c:©gP^J-^*Xt)l^i;x-^D. ttJiO©ttlI 
}^t»t©^»)75^1^— :i©;Sllr, h7>>'X^'©g^ 

■\'^^;i'itii©^i!i2j^'Wi*j$niRftt(i ^)•p^5&M^$ < 

[0 0 4 2] 

5 {Cfa%©5iea©#«{*:iE1gS® {C<tn«. m»l h 7 > 

vX i: 7 -feX h 7 > e^X ^' i: ©g^ r ^ 

Z.iifs.< h^>>'X3'tg:'3Jt*J$fc-B-Sri:Xj>^^'J-t 

;|/©5^-5'^Jt^^tt^?8«L75:A^*5, nMJ£«fmiS© 

©iK*. J^4^©3tLi*ICj;S h^>-:^Xi5^ffi©^i!)tt^i; 
T. nMOS h5>>'X5'©!Rftttie.-3#ttffll*JSn 

Sfc. ^i!)h^>i;'X^'©5^-\':?^;HPS^Ti'-tX H 
^ >->*X^ <i:ra^1*--1' X'tCX'^. ^ 6lC#i4tt'eo#;0t 

[0 0 4 3] — ^. ffl*Jl6*5it>'7ia«fe©f£?fl©*# 

*^icE«$nsc:tx. j^tt©^se)izJ:-5 h7>i?x^' 
ipa©^i()tt^fei;-r. pMos h ^>>'x^S'©4ttttse>-p 
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i^^^m-t^fztfXD 2 p M O S h ^ > i/X 5' CD-Jr— 

[0 0 4 4] «*3S8fSa©^#<*iS1i:ae{Cj;n«, 
Tf^^o W^^gfjVibl OfS«®###:EtS^«{lJ; 
•feJI/gl5CDl£«lM«<i:iSii*LTitti6attlCU-YT':> hT-Sd 

[01] HjSg^ai 1 ©CMOSMSRAM^^U-feJU 
CO^-Yy^hE! 30 
(EI2] SIJ5g^J2COCMOSMS RAM>t^:U-fe;i' 

[03] mW.m2<DCMOSmSRAU;<^V±:)l' 

[114] Slfig^JSCDCMOS^SRAM;*^ U-feJU 
t "7 — H SgKid/N* y 7 T CD IH18SH 
[051 mmm3<DCMOSmSRAM^^*J±:)l' 

-5 

[06] ||]Sg««j4«)CMOS^S RAM^^rU-feJl/ 40 

[07] |IMt«J4CDCMOSMSRAM;)ttU-feJl/ 
TKCOl^-f T":? h0 



[08] ^e*^J®CMOSSSRAM;>^^:UirJKD 

[0 9] >ttU-fe;i'W5^-5'«Jt^3ett^fffiffi-r-5 

[010] ^^u-feji/rt-r >A'-^iHis&oAm:^i^ 
tt*^-r0 

[011] 7^±xb^>z^7.3^mti&±^<vrz 



nMO SIK») h ^ >>'X^' 

p M O S ^J-BlffliBBHit^JE h 5 > 



TNB 



nMOS5i-«lh7 
pMOS5M«h7 



TN 1, TN2 

TN3. TN4 

TP 1 , TP 2 

TP3. TP4 

TN5. TN6. TN7 

TPS, TP 6. TP 7, TP 7 

DNi, DN2 nmitmrnt^L 

DPI, DP 2 p^&a[«« 
PLl. PL2, PL 3, PL4 

AL 1. AL 2 mmm 

CLl, CL2, CPl. CP2 a>5'i7h 
MNl, MN2, MN3, MN4, MN 5 nSJKfS: 

HVl. HV2 Ti7-feX h^>>?X^©ESM«EE^ 

vvi,vv2 pMos^m\-^>i>xi^commm. 
Hxi, HX2 y-hmitm^m<i[^mr^mwi.^ 

DLl. DL2, DL3, DL4, DL5, DL6 

1 0 ^^rU-fe;HHl8& 

1 1 ^^^U-fr^H^-r h 

12 »tS:3>^i? h-feJU/'f T-:? h 

2 0 "7- HiKKib/\' yyrm^ 

2 1 »7-Hi»i[i!lA*-;/7TA;'3/-K 

VDDM pC^'J-tr;l/tti^«lI 

VDDW C^-KHaffiftyN'-y^r^j^Wa 
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[011 



p^xik r^x.K, 




[02] 



p^x;t N-JiA. rtxA. 
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[061 
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Aout 
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